An open question ~s ~he computational complexity of recognizing when two graphs are isomorphic.
node for ~(G).
2) For each directed arc of G (say (X+Y)) construct a "gadget" To prove that undirected graph isomorphism is comolete over isomorohism of structures, using the techniques developed in the proof of the last theorem, we will need to define a general construct ~. a22 b22 Figure 5 Given a graph G of valence ~, ~ odd, we can pick n large enough so that T~, n never occurs in G. Now by simply attaching copies of T~, n to nodes of G we can increase the valence of any node to ~. Thus Theorem 4 is proved.
This gadget has the property that all nodes have valence ~ except one which has valence ~-1. Any other gadget it would seem also needs to have this property. But if ~ is even and K is a gadget with the above property then K is a graph with an odd number of nodes of odd valence.
By a simple counting arqument of Euler's we see this is impossible. Thus to extend the theorem to the even case seems to require we tie together collections of ncdes of odd valence, which seems difficult in ligF,% of Section II.
Up to an ~ncrease in valence of at most one we can assume our graphs are regular. The main theorem is:
Theorem 5: For n#4 no gadget exists.
For the proof of the general case we refer the reader to [11] . Consider the special case when n:3. In this case we use the following theorem. We now attempt to characterize a feasible solution to the Chemist's problem.
A function f from a class of objects A to the natural numbers is called a certificate with respect to some equivalence relation ~ if
In the case that A is incidence matrices and is isomorphism then a compu£able f exists.
We shall say that f is a deterministic certificate if f is a certificate and it is computable in polynomial time.
If graph isomorphism has deterministic certificates then graph isomorphism is in P. Ooen Question: What is the relation between the following four properties, where ~ is an equivalence relation over a set A, other than 1)@2)#-4) and I)=~3)=~4):
I) <A,z> has deterministic certificates;
2) equivalence of A over ~ is in P;
3) <A,~> has succinct certificates;
4) equivalence of A over ~ is in

NPN~?
It is not known if graph isomorphism satisfies any of the above four conditions. Since matrices are linearly ordered, we can choose the minimum of the two, say M(G).
Therefore we have defined a certificate for arc transitive cubic graphs, namely, f(G) = M(G).
But it is not clear that f is computable in non- Each inclusion is of index 2 except a. Thus we can climb up the lattice using the normality trick except for inclusion a. For inclusion a we rely on the fact that the graph is a covering of Heawood's graph.
